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(54) METHOD OF PREPARING CHITOSAN 

(57) Abstract: 

FIELD: chemical technology. SUBSTANCE: 
chitosan is used as sorbent and is prepared 
by grinding natural chitin - containing 
stock, decalcination with 1.5% hydrochloric 
acid solution and deproteinazation with 1-5% 
hydrochloric acid solution and also by 
washing and deaacylation with 46-47% sodium 
hydroxide solution. Chitin-containing stock 



is ground to obtain at least 90% particles 
having from (+5) to (0.5) fractions. Prior 
to washing operation, three cycles of 
deproteination and decalcination are carried 
out alternately. Each subsequent cycle of 
the alternating stages is carried out at 
temperature higher than that in the 
preceding stage. EFFECT: more efficient 
preparation method. 6 cl 
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(54) CnOCOB nOJlYHEHHfl XMT03AHA 

(57) PecfeepaT: 

H3o6peTeHne othocmtch k xwwimecKoR 
TexHonorMM, b MacTHocTM k TexHonorvin 
nojiy^eHHq xnTcwaHa, KOTopbifi mokbt 
wcnojibsoBaTbca b k3M8ctbg cop6eHTa. 
no/iynaioT xnro3aH nyTeM M3MejibMeHkiH 
npwpoflHoro xMTUHcoAepxainero cupba: 

AeKaJlbL^MHMpOBaHHeM 1 -5%-HblM pacTBopoM 

conflHoW KucnoTbi m AenpoTenHnsamie^ 
1-5%-HbiM pacTBopoM ruApoKCMAa narpm: a 



TaioKe npoMbiBKo^ h Aeai;eTnjinpoBaHneM 
46-47%-HbiM pacTBopoM mApoKcuAa HaTpmi. 
npvmeM xmHHCOAepwamee cbipbe H3MenbsaiOT 
AO nonyMeHMfl He MeHee 90% Mac™ 14 cfepaiajMH 
(+5) - (-0,5). 3aTeiw nepeA npoMbiBKofl 
npoBOA^T tpm MMKna M3 MepeAyiomuxc* CTaAHfl 
AenpoTeMHH3ai4Mn n AeKajibi;nHnpoBaHHR 
Ka>KAbiPi nocneAyiOLHUfl ijwcn us MepeAyioi^MXCfl 
CTaAHB npoBOAflT npn bcmee BbicoKofl 
TeMnepaType, MeM npeAbiAymyio. 5 3.n. 4>-jibi. 
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HacTo«mee H3o6peTeHne othocmtch k 
xuMMMecicoa TexHonorviM nonyMeHMA copCeHTOB 

Ha OCH0B8 XktT038Ha. 

M3BecTeH cnoco6 nonyMeHM* xnT03aHa, 
BKntOMawujufl fleKajibunHMpoBaHne 3,5%-hwm 

paCTBOpOM COnflHOfl KUCHOTbl npM COOTHOUJ6HMM 

T)K 1 4 m TeMnepaType 20°C, yflaneHne >kmpob 
oKCTpaiqueft b yKcycHo-arwnoBOM acfwpe npu 
TeMnepaType 30°C, AenpoTenHH3ai4MK) 3,5% 
-hum eflKMM HaTpoM 24 Mac npu t 25°C, 
fleaitHTunvipoBaHMe 50% -hum NaOH npu t 
80-96°C b TeneHHe 15-30 MUHyT, npoMbiBKy m 
cyiUKy npu 80°C [1] 

HeAOCTaTKOM n3BecTHoro cnocooa flBnaeTca 
HeBbtcotcan creneHb AeaLieTunnpoBaHHfl 56-70% 
-HbiM NaOH, mto CBHfleTeribCTByeT o HeBbicoKOM 
KaMecTBe npoflyKTa. B nonyneHHOM xnT03aHe 
BbicoKoe coflepKaHne MMHepanbHbix npuMecefl. 
npoqecc MAeT nepaoAMMecKvi, noaTOMy 
npoM3BOflMTeribHOCTb npouecca HeBbicoKaa. 

Bbixofl npoAyiaa b cnoco6e 70% ot XMTHHa. 
MsBecTHbiM cnoco6oM Henb3« no/iymiTb xnT03aH 
c BbicoKo^ MoneicynapHOii Maccofl. 

flnq ycTpaHeHUfl yxasaHHbix HeAocTaTKOB 
npeAnotteH cnoco6 nonyMeHna xnToaaHa, 
BKTiK)MaK)u\nft n3MenbHeHne xnTMH(X)Aep)KaLnero 

Cbipbfl, AenpOTeMHM3aL4HK) 1-5%-HblM paCTBOpOM 

r^APOKcuAa Haipufi, AeKanbu^HMpoBaHne 

1-5%-HUM paCTBOpOM COflflHOfl KMCXIOTbl, 

Aeai4eTMntipoBaHkie 46-47%-hwm paCTBOpOM 
THApOKCHAa HaTpufl npu TeMnepaType 80-85 °C, 
npimeM M3MenbMeHMe BeAyT ao no/iyneHMfl He 
MeHe 90% MacTni4 cfcpaiojkin (+5) 0 C(-0,5) l 
nepeA AeaueTnnupoBaHneM AononHMTenbHo 
npoBOAflT cooTBeTCTBeHHo AonoriHUTenbHbie 

CTaAMM AenpOT6MHH3am4M M 

AeKanbUMHupoBaHUfl, nepByio ciaAHfo 
AenpoTeMH^3ai^kiki BeAyT 1-3 Mac \a nepsyio 
cTaAHio AeKanbi^MHUpoBaHMfl BeAyT 0,5-1 ,5 Mac, 
BTOpyw CTaAMio AenpoTenHH3aunM BeAyT 1-3 
Mac, BTopyto CTaAMK) AeKanbi^HHpoBaHkm BeAyT 
0,5-1 ,5 Mac, TpeTbto cTaAwo AenpoTenHH3au>iw 
BeAyT 1-3 Mac, AeKanbi^HHnpoBaHne -0,5-1,5 
Mac. 

CTaAMU npoBOA^T 5e3 npoMe>KyTOHHbix 
npOMbiBOK, T.e. coKpau^aeTcw pacxoA BOAbi. 
KpOMe Toro, npoijecc eeAeTca 
nonyHenpepbiBHo, mto nosBonaeT yeenviHHTb 
npoki3BOAHTenbHocTb. Bee CTaAHU 
AeKajibi^MHHpoBaHMP BeAyT npu TeMnepaType 
35-55°C, a AenpOTeMHHsai^nn- npu TeMnepaType 
60-85°C. 

OcHOBHan 3aAaMa npu BunonHeHWH Bcex 
3thx onepam*fl saicntOHaeTCfl b coxpaHeHnn 
HenoBpe>KAeHHoW (no bo3mohchocth) 
MH0ro3BeHH0^ MoneKynbi xuTHHa npu 
MaKCMManbHOfi CTeneHM Aeai^eTH/iupo Banna (He 
MeHee 70% ane™nbHux rpynn, 3aMeHeHHUx 
boaopoaom). 

nocne xawAotf CTaAUM npoijecca MaTOMHMK 
yAa/iHJOT m TmaTeribHO npOMbiBaiOT TBepAyw 
cf>a3y nnTb6B0« boaoA ao pH 6-7. PacxoA boau 
npu 3T0M AocrnraeT 180 m 3 Ha TOHHy xnT03aHa. 

Heo6xoAHMyK) Ana npouecca menoMb 
roTOBAT pacTsopeHMeM TsepAoro eAKoro HaTpa 

B B0A6. 

CTaAHU AenpoTenHH3ai^MH (yAaneHue 
berno), AeKanbL^MHupoBaHUfl (yAaneHkie 
KapooHaTa KanbUMfl) w AeaLjeTHnvipoBaHkm 
(3aMeHa aijemnbHux rpynn) npoBOAflTca nnoo b 
oahom peaKTope, nuoo neperpy3Kofl 
OTcjMnbTpoBaHHOfl TBepAOfl cfeasu b APyrvie 
annapaTu. Hpoi^ecc ocymecTBnfleTcfl 
nepnoAHMecKn. 
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HacToninee M3o6peTeHMe no3Bon«eT 
yAan«Tb 6enox n yrneKMcnbifl KanbUMi^ M3 
naHi4npji AenpoTenHH3ai;neW u 
AeKanbUMHupoBaHneM b HecxonbKo cTaAMfl b 
6onee Mflrxvix ycnoBunx. BnaMane CHMMaiOT 
MacTb oenxa u^exiOMHbiM paCTBOpOM, 33T6M 
AeKaribi^HHupoBaHkie, stm CTaAHU nosTopfljoT 
eu;e ABa pa 3a 6e3 npoMe)KyTOMHbix CTaAMfl 

npOMhJBKM. rOTOBblfl XHTMH, KOTOpbl^ 

nonynaeTCfl nocne nepeMHcneHHbix cTaAMfl, 
noABepratOT AeaueTwwpoBaHiuo c noMoiMbio 
46-47%-Horo pacTBopa rwApoxcviAa HaTpufl. 
TMApoKcviA H3Tpnq MO)KeT 6biTb nonyMeH 
MeTOAOM A^ac^parMeHHoro aneiaponkisa nnn 
M6M6paHHbiM cnocoooM. ycnoBMH 
Ana4)parM6HHoro 3neKrponn3a craHAapTHbi. 

BpeMw peaKi^MH AeaqeTvuiMpoBaH^in 4 Maca, 
TeMnepaTypa npoi^ecca: 1 Mac 82-83°C, 1,5 
Maca 88-90°C, 1,5 Maca 82-83°C. flo wcTeMeHnn 
SToro BpeMeHki cMecb b annapaTe pa36aanHK)T 
nuTbeso^ boao^ Ha no/iOBMHy n oTcacbiBawT 
MaTOMHbi^ pacTBop. XnT03aH npoMbiBaioT 
nuTbeBoft boaoW ao pH 7, cfwribTpyiOT Ha 
UeHTpn4>yre m cywaT ao coAep>KaHHfl boaw He 
6onee 10% 

Pa36aBJieHHbiK pacTBop u^enoMM 
noAseprawT ynapKe npu pa3peKeHnn 680-720 

MM pT.CT. AO KOHl^eHTDaL^MM 50% M BHOBb 
B03BpaiHaiOT B muK/i, 

npuMep. B KanecTBe xnTMHcoAep^au^ero 
cwpbfl 6epyT 42 Kr naHL^npfl KOMMaTCKoro xpaoa, 
H3MenbMaioT b tuapoBO^ MenbHui^e ao 
nonyMeHMfl 90% MacTnq cfpaKi^nn (+5)-(-0,5). 
M3MenbMeHHbiR naHL^npb b KonnMecTBe 40 kp 
3arpy>KaK)T b npeABapnTenbHO noAorpeTbifl ao 
63°C 4%-hu« pacTBop ruApoKCHAa HaTpua, 

B3RTOrO B KOJlMMeCTBe 270 JIHTpOB. 

PeaxquoHHyio Maccy nepeMeiUMBaioT b TeneHne 
1 Maca 30 MMHyT, noAAepxuBan yKa3aHHyio 
TeMnepaTypy. nocne OKOHMaHU* npouecca 
MaTOMHbifl pacTBop yAan«JOT b coophmk 
OTpa6oT3HHoro i^enoMHoro pacTBopa. B 
annapaT sarpyjKaKDT 270 n 1,5%-noro pacTBopa 
connHofl KucnoTbi, noAorpeBaioT ao 35 °C m 
BbiAep>KMBaK)T npu nepeMeujHBaHnn 1 Mac. 
yAanfliOT MaTOMHbiR pacTBop b ccophmk 
oTpaCoTaHHoro KMcnoro pacTBopa m 3arpy)KaK)T 
240 nmpoB 4%-Horo pacTBopa rMApoxcnqa 
HaTpun. HarpeBawT ao TeMnepaTypw 75 °C m 
BbiAep>KMBaK)T npu nepeMetunsaHUM 2 Maca. 
YAan«K)T MaTOMHMK m 3arpy)KaK)T 240 n 3%-hoR 
connHof^ KMcnoTbi, HarpeBaiOT ao 40 °C m 
BbiAepKViBatOT npu nepeMeujuBaHUH 1 Mac 30 

MMHyT? YAa/lfllOT MaTOMHblK pacTBop n 
3arpy>KaK)T 240 n 4%-noro pacTBopa ruApoKcuAa 
HaTpuji. 

PeaKi^noHHyK) cwecb nepeMeiutiBatOT npu t 
82 °C b TeMeHne 3 Mac, yAanfliOT MaTOMHbifl 
pacTBop m 3arpy)KaK)T 240 n 3%-Horo pacTBopa 

CO/lflHOfl KMCnOTbl. PeaKl^MOHHyK) CM6Cb 

nepeMeiunBaJOT npu t 45°C b TeMeHue 2 Mac. 
MaTOMHMK yAarifltoT m noAaioT npoMbiBHyio BOAy 

H OTMblBatOT AO pH npOMbJBHO^ BOAbl, pBBHOtf 7. 
B nO/iyM6HHbl^ MOKpblO XHTHH, COAep>Kail{H^ 

anarw ao 80% AOOaanfliOT 200 n 52%-Horo 
pacTBopa ruApOKGHAa menoMn, m b 
peaKL^noHHOM CMecM o6pa3yeTca 46%-Hbi^ 
pacTBop ruAPOKCMAa HaTpufl. 
fleai^eTMfiMpoBaHne BeAeTCfl npu t 84 °C b 

TOMeHHe 4 M3C0B. riOJiyMeHHblfl XMT033H 

npoMUBaeTcfl boao^. npOMbiBKa 
ocyi^ecTBTifleTCfl napoebiM KOHAeHcaTOM. 

MaTOMHbi^ pacTBop nocne CTaAvw 
AeaueTunidDOBaHMfl coAepxcviT 32% NaOH, era 
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yxperinaioT ao 52% HanpnMep, ynapnraHHeM n 
BHOBb HanpaanaiOT Ha noBTopHoe 
ncno/ib30BaHne nnn Ana nonyMeHna 
rnnoxnopnTa HaTpna, nnn Ha rviflponua wdob 
Mbi/iOBapeHHoro npon3BOACTBa, nnn Ha cTaHijnn 

BOAOOMUCTKM M H6^TpaJlH3aL(MM B KaMBCTBB 

peareHTa, stot pacTBop mojkbt 6birb ompaaneH 

B CTeKOJlbHOe npOWSBOACTBO. 

H3 MaTOMHoro pacTBopa co craAHn 
AenpoTeMHM3ai^nn BbiAenaioT 6enoK n 
HanpaanaioT Ha CMetueHne c MaronHbtM 

paCTBOpOM CO CTaAMU A6Ka/lbl4MHHpOBaHM3. 

nocjie cMeweHna no/iynaeM pacTBop n 
AOboahm ero ao pH 7 c AaJibHefiwnM ero 
ncnonb30BaHneM Ana pacTBopenna conn b 

XJlOpHOM npOM3BOACTB6 HUM B MbLTIOBapeHHH. 

nojiyMeHHbifl xnT03aH xapaicrepn3yeTca 
c/ieAy iomn mm xapaKTepMCTMKaMn: 

coAep)KaHMe ocHOBHoro BemecrBa 99,98% 
npnMecn 0,020 (b nepecneTe Ha cyxoe 

BGLL|eCTBO) 

HecropaeMbiM ocTaTOK 0,015% 
THwenue MeTa/i/ibi, b tom nncne >xejie30 
0,005% 

creneHb AeauemnnpoBaHMfl 78% 
bwxoa i^eneBoro npoAyKTa 96% ot 
nonyMeHHoro xmnHa 

B«3KOCTb 1% XMT03aHa B 1 %-HOM paCTBODe 

yxcycHofl KucnoTbi 1,1 na 

nonyneHHW^ XMT03aH mokot ObiTb 
ncnonbsoBaH a xa^ecTBe aACopoeHTa npn 
AeaoAopaLinn raaoBbix CMecetf, coAepwamnx 
MeTnriMepKanTaH n Apyrne xncnbie ra3bi. 
nonyHeHHbiti xnT03aH ncnonbsyeTca Ana 
BbiAeneHna Tawe/ibix NieTaji/ioB, HanpnMep 

pTyTM M KaAMHa, M3 npOMblUJJieHHblX otxoaob. 

npOLjecc AeKanbL^MHMpoBaHna 
ocymecTBnaeTca b npeAenax 1-5%-noro 
pacTBopa conaHofl xncnoTbi; hm)K8 1% 
Heijejiecoo6pa3HO ncnonb30BaTb pacTBopw, 

nOCKOJlbKy P63KO B03paCTaK)T peaKUMOHHbie 

06-beMbi, a Bbiiue 5% npoijecc ma©t 6ypHO, 
npoHcxoAMT BcneHMBaHne, hto yxyAiuaeT 
xapaKTepucTMKn cnoco6a. npn bd6M6hvi 
MeHbiue 0,5 naca no orexnoMeTpnn He 
nponcxoAMT no/iHOCTbio peaxijnn, Bbiiue 2 nacoB 
npoBOAHTb npoijecc He MMeeT CMbicna, t.k. 
npoL^ecc 3aBepwnnca, BbiMbiBaTb xaiibijnn' M3 

HaCTMl^ y)KG H6B03MO)KHO. 

flpn TeMnepaType HUKe 35 °C He 6yAeT 
yAaneH no/iHocTbK) Kanw^nfi, KOTopwfl AonaceH 
6biTb n3B/ieHeH nonHOCTbio Ha 3Tofi CTaAnn. 
Bbiiue 55°C HeonpaBAaHHO pacTyT TennoBbie 
3aTpaTbi. 

CTaAnM AenpoTenHnaai^MH. 

npn KOHijeHTpauMH pacTBopa Hn>tce 1% 
rMApoKCHAa HaTpna 6yAyr saAeflcTBOBaHbi 
6oxibiukie peaKLinoHHbie 06-beMbi. 

npn coAep>KaHnn b pacTBope rnAPOKCHAa 
HaTpna Bbiiue 5% nponcxoAHT ocMoneHne 
6enxa, npncyTCTByiomero a xnTnHCOAep>KaineM 
Cbipbe, vi npoi^ecc AenpoTenHH3at4nn He hast. 

Ecnn npoijecc maot MeHbiue 1 naca, to 
peaiqna He npoxoAUT no/iHOCTbio, a Bbiiue 3 
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43C0B Hei4enecoo6pa3H0 n3-sa OKonnaHna 
peaiajnn. 

npn TeMnepaiype Hvwe 60°C HM3Ka 
CKOpocTb peaKi^nn, a Bbiuje 85°C npoi^ecc 
CTaHOBMTca onacHbiM, t.k. mokho paspyiuuTb 
UenoMKy xnT03aHa. 

CTaAna Aeat^eTnnnpoBaHna. 

npn KOHijeHTpaijKM Hvixe 46% cTeneHb 
AeaueTnnnpoBaHna pesKo naAaeT, a npn 
yBennneHnn Bbiiue 47% L^enoMxa xnTOsana 
pseTca. 

B TeMnepaTypHOM nHTepBane 80-85°C 
UenoMxa xnT03aHa ocraeTca HepaspyiueHHoA. 

TaxnM o6pa30M, nonyneH xnT03aH c BbicoKon 
CTeneHbK) AeaueTnnnpoBaHna, c Bbicoxort 
MoneKynapHoW Maccofl n xopoiunMn 
cop6unoHHbiMn cBoncTBaMn. 

JlnTepaTypa. 

[1] Brzeski M. "Bouleten Morski Institut 
Rubacki", Gdynia, 1985, vol. 14, N 3-4, p. 57-60. 

OopMyna M3o6peTeHMfl: 

1. Cnoco6 nonyneHna xnT03aHa, 
BicnioHaiOLAn^ nsMeribneHne npnpoAHoro 
xnTnHCOAepjKamero cwpba, 
AexajibunHnpoBaHne 1 5%-hwm pacTBopoM 
conaHoA xncnoTbi, AenpoTenHnsai^nto 1 5%-hum 
pacTBopoM rnApoKcnAa HaTpna, npoMbiBxy n 
Aeai^eTn/inpoeaHne 46 47%-hwm pacTBopoM 
rnApoKcnAa HaTpna npn 80 85 °C n OTAeneHne 
xnT03aHa ot MaTOHHoro pacTBopa, 
OTfinHaioiAn^ca tom, hto xnTnHcoAep)Kai4ee 
cwpbe n3MenbHa»OT ao nonyneHna He MeHee 
90% nacTni; (fpaiqnn (+5) (-0,5), nocne nero 
nepeA npoMbiBKO^ npoBOAaT Tpn qnxna n3 
nepeAyiOLAnxca CTaAHfl AenpoTenHnsaunn n 
AeKaxibqnHnpoBaHne, npn 3tom 
AenpoTenHnsaqnio BeAyT npn 60 - 85°C b 
TeneHne 1 3 m, Aexa/ibunHnpoBaHne npn 35 
55 °C b TeneHne 0,5 2 h, npnneM KawcAbiiH 
nocneAywi^nvl i^nxn n3 HepeAyiou^nxca CTaAnM 
npoBOAaT npn 6onee bwcoko^ TeiwnepaType, 
mom npeAbiAYLMHki. 

2. Cnocoo" no n.1, OTnnnaio^nWca TeM, mto 
MaTOMHbii^ pacTBop CO CTBAHn 
Aeai^eTnnnpoBaHna KOHi^eHTpnpyioT n noAaioT 
Ha craAHK) Aeai^eTnnnpoBaHnw. 

3. Cnoco6 no n.1, OTfinnaioiun^ca TeM, hto 
MaTOHHbi^ pacTBop co CTaAnn 
Aeai^eTnnnpoBaHna HanpaBnaKDT Ha 
xnopnpoBanne c no/iyHeHneM rnnoxnopnTa 
HaTpna. 

4. Cnocoo" no n.1, OTjinnaioiAnnca TeM, hto 
MaTOHHbivl pacTBop co CTaAnn 
AeaneTnnnpoBaHna noAaioT Ha CTaAnio 
rnAponnaa km dob b MbixiOBapeHHOM 
npon3BOACTBe. 

5. Cnoco6 no n.1, OTnnnaiomnfica TeM, hto 
MaTOMHwft pacTBop CO CTaAHH 
Aeai^eTnnnpoBaHna noAatoT na TpaaneHne 
nsAennC^ n3 aniOMnHna. 

6. Cnoco6 no n.1, OT^nnaioii^nKca TeM, hto 

M3TOHHbl^ DaCTBOp CO CTaAHM 

AeatjeTnnnpoBaHna noAaioT Ha He«Tpajin3ai4nio 

H OHnCTKy CTOMHbDC BOA- 
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